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IV". On Nebulous SfarSf proper fy fo called^ 
J?jy William Herfchel^ LL.D.F. R. S. 




Read Febrmrj i o, Tfg i . 

N one of my late exaiiiioations of a fpace in the heavens^ 
which I had not reviewed before, I difcovered ^^^^r ^ ahut 
the %th magnitude, JUrroutided with a faintly luminous atmofphere, 
of a confderabU extent. The phaBhoraenon was fo flriklng 
that I could not help refle£ting upon the cireumflances that 
attended it, which appeared to me to be of a very iaflruftive 
nature, and fuch as may lead to inferences whicE will throw a 
tonfiderable light on fbme points relating to the conftrudion 
bf the heavens. 

Cloudy or nebulous ftars have been mentioned by feveraf 
aftronomers; but this name ought not to be applied to the 
obje<3:s which they havepointed out as fbch ; for, on examina- 
tion, they proved to be either mere cluHers of ftars, plainly 
to be diftinguillied with my large inftruments, or fuch nebu- 
lous appearances as might be reafonably fuppofed to be ocqa- 
fioned by a multitude of ftars at a vaft diftance. The milky 
way itfelf, as I have (hewn in forae former Papers^ confifts 
intirely of flars, and by imperceptible degrees I have been led 
on from the moft evident congeries of jftars to other groups in 
which the lucid points were fmaller^ but ftill very plainly to 
be foen ; and from them to fuch wherein they could but barely 
be fufpeded, till I arrived at laft to fpots in which no trace ol 
4 a flar 
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a ftar was to be difcerned. But then the gradations to thefe 
latter were by fuch well-conneaed fteps as left no room for 
doubt but that all thefe phenomena were equally occafioned by 
ftars, varioufly difperfed lu the immenfe expanfe of the univerfe. 
When I purfued thefe refearches, I was in the fituation of a 
natural philofopher who follows the various fpecies of animals 
and infe6ts from the height of their perfedion down to the 
loweft ebb of life ; when, arriving at the vegetable kingdom, 
he can fcarcely pomt out to us the precife boundary where the 
animal ceafes and the plani: begins; and may even go fo far as 
to fufpe<a them not to be effentially different. But recollefting 
himfelf, he compares, for inftance, one of the human fpecies 
to a tree, and all doubt upon the fubjed vanifhes before him. 
In the fame manner we pafs through gentle fteps from a coarfe 
clufter of ftars, fuch as the Pleiades, the Praefepe, the milky way, 
the clufter in the Crab, the nebula in Hercules, that near the 
preceding hip of Bootes (^), the 17th, 38th, 4ifl: of the 7th 
cla6 of my Catalogues (J?)^ the loth, 20th, 35th of the 6th 
clafs (c), the 33d, 48tb, 213th of the ift (^), the 12th, 

(a) RA. i^h. Q.f 4o'\ PD. 60° z\ The places of all the objeas men- 
tioned in this Paper are not brought to the prefent time, but given as they were 
calculated from the befi: obfervations I have made of them; the change in their 
fituation arifmg from the lapfe of a few years is too trifling to be any hindrance 
to our finding them very eafily. 

h 
{b) VIL 17. RA. 7 9 45. PB. 114 34. 

38. 6 S3 16. 88 37. 

4i« 22 ao 20. 38 47. 

{c) VI. 10. 16 14 a2e T^^S S'^* 

20, o 42 4. 117 46* 

3S- o 19 44. 29 41. 

y) L Z'i. II 57 26. 78 25. 

48. 17 10 46. 107 36. 

2i3e 12 17 sg. 44 45, 
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150th, 756th of the zd (a)^ and the i8th, 140th, 725th of 
the 3d (^), without any heiitation, till we find ourfelves 
brought to an obje£t fuch as the nebula in Orion, where we 
are ftill inclined to remain in the once adopted idea, of ftars 
exceedingly remote, and inconceivably crowded, as being the 
occafion of that remarkable appearance. It feems, therefore, 
to require a more diffimilar object to fet us right again* A 
glance like that of the naturalifl, who cafts his eye from the 
perfect animal to the perfed: vegetable, is wanting to remove 
the veil from the mind of the aftronomer. The obje<5l J have 
mentioned above, is the phaenomenon that was wanting for 
this purpofe. View, for inftance, the 19th clufter of my 6th 
clafs (^), and afterwards caft your eye on this cloudy ftar (^), 
and the refult will be no lefs decifive than that of the naturalifl: 
we have alluded to. Our judgement, I may venture to fay, 
will be, that the nebulojity about the Jiar is not of a Jiarry 
nature. 

But, that we may not be too precipitate in thefe new deci- 
iions, let us enter more at large into the various grounds which 
induced us formerly to furmife, that every vifible object, in 
the extended and diftant heavens, was of the flarry kind, and 
collate them with thofe which now ojSer themfelves for the 
contrary opinion. 
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It has been obferved, on a former occafion, that all thd 
flualler parts of other great ijftems, fuch as the planets, their 
rings and fatellites, t^e comets, iand fuch other bodies of the 
like nature as may belong to them, can never be perceived by 
nSj on account of the faintnefs of light refleded from fmall, 
opaque obje£b ; in my prefent remarks, therefore, all thefe ar^ 
to be iatirely fet afide, 

A well connected feries of objeife^ fuch as we have men- 
tiooed above, has led us to infer, that all nebulae confift of 
ftars. This being admitted, we were authorized to extend our 
analogical way of reafoning a little farther. Many of the 
nebula:;; had no other appearance than that whitilh cloudinefs^ 
on the blue ground upon which they feemed to be projected ; 
and why the fame caufe fhould not be afligned to explain the 
mofl: extenfive iiebulolities, as well as thofe that amounted only 
to a few minutes of a degree in iize, did not appear. It could 
not be inconfiftent to call up a telefcopic milky way, at an 
immenfe diftance, to account for fuch phenomena ; and if any 
part of the nebulofity feemed detadhed from the reft, or con- 
tained a vifible ftar or two, the probability of feeing a few 
near ftars, apparently fcattered over the far diftant regions of 
myriads of lidereal colledions, rendered nebuloiis by their 
diftance, would alfo dear up thefe fiogularities. 

In order to be more eafily undefflood in my rem^ks on the 
comparative difpofition of the heavenly bodies, I fhall mention 
fome of the particulars which introduced the ideas of conneSiion 
and difjunSikn: for thefe, being properly founded upon an exa- 
mination of obje£is that may be reviewed at any time, will be 
of coniiderable importance to the validity of what we may 
advance with regard to my lately difcovered nebulous flars. 

^ On 
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On June the 27th, 1786, I faw a beautiful clufter of very 
fmall ftars of various fizes, about 15^ in diameter, and very- 
rich of ftars (<2). On vievi^ing this obje6l:5 it is impoflible to 
withhold our affent to the idea which occurs^ that thefe ftars 
are con nested fo far one with another as to be gathered toge« 
ther, within a certain fpace, of little extent, when compared 
to the vaft expanfe of the heavens. As this phenomenon has 
been repeatedly feen in a thoufand cafes, I may juftly lay 
great ftrefs on the idea of fuch ftars being connefted. 

In the year 1779, the 9th of September, I difcovered a very 
fmall ftar near 5 Bootis (^). The queftion here occurring, 
%vhether it had any connection with $ or not, was determined 
in the negative ; for, confidering the number of ftars fcattered 
in a variety of places, it is very far from being uncommon, 
that a ftar at a great diftance ftiould happen to be nearly in a 
line drawn from the fun through e, and thus conftltute the 
obferved double ftar. 

The 7th of September, 17S2, when I firft faw the plane- 
tary nebula near v Aquarii (^), I pronounced it to be a lyftem 
whofe parts were connefted together* Without entering into 
any kind of calculation, it is evident, that a certain equal 
degree of light within a very fmall fpace, joined to the particu- 
lar ftiape this objeft prefents to us, which is nearly round, and 
even in its deviation confiftent with regularity, being a little ellip- 
tical, ought naturally to give us the idea of a conjundlion in the 
things that produce it. And a confiderable addition to this 
argument may be derived from a repetition of the fame phe- 
nomenon, in nine or ten more of a ftmilar conftru6:ion* 

(a) RA. i8h. 20' a''. PD. 107^ 3^ 

(h) Phil.Tranf. Vol. LXXII. p. 115. Catalogue of Double SUrs, I. i. 

(c) RA. zo h. 52' 36". PD. 102^ I2^ 
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When I examined the clufter of ftars^ following the head of fhe 
great dog (^), I found on the 19th of March, 1786, that there 
was within this clufter a round, refolvable nebula, of about two 
minutes in diameter, and nearly of an equal degree of light 
throughout {F). Here, confidering that the clufter was free 
from nebuiofitj in other parts, and tha|: many fuch clullers, as 
well as many fuch nebula, exiil: in divers parts of the hea- 
vens, it appeared to me very probable, that the nebula was 
nnconnefted with the clufter ; and that a fimilar reafon would 
as eaiily account for this appearance as it had refolved the phi^e- 
Domenon of the double ftar near s Bootis ; that is, a cafual 
lituation of our fun and the two other objects nearly in a line. 
i\nd though it may be rather more remarkable, that this fhould 
happen with two compound lyftems, which are not by far fo 
numerous as lingle ftars, we have, to make up for this fingu- 
larity, a much larger fpace in which it may take place, the 
clufter being of a very confiderable extent. 

On the 15th of February, 1786, I difcovered that one of 
ray planetary nebulae (c), had a fpot in the center, which was 
more luminous than the reft, and with long attention, a very 
bright, round, well defined center became vifible. I remained not 
a lingle moment in doubt, but that the bright center was con- 
nected with the reft of the apparent difk. 

In the year 1785, the 6th of Odober, I found a very bright, 
round nebula, of about if minute in diameter (<^). It has a 
large, bright nucleus in the middle^ which is undoubtedlj 
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tonneded with the luminous parts about It. And though we 
muft confefs, that if this phaenomenonj and many more of 
the fame nature, recorded in my catalogues of nebula, confift 
of cluftering ftars, we find ourfelves involved in fome difficulty 
to account for the extraordinary condenfation of them about 
the center; yet the idea of a connexion between the outward 
parts and thefe very condenfed ones within is by no means 
lelTened on that account. 

There is a telefcopic milky way, which I have traced out in 
the heavens in many fweeps made from the year 1783 to 
1789 (a). It takes up a fpace of more than 60 fquare degrees 
of the heavens, and there are thoufands of flars fcattered over 
It : among others, four that form a trapezium, and are fituated 
in the well known nebula of Orion, which is included in the 
above extent. All thefe ftars, as well as the four I have men- 
tioned, I take to be intirely unconnected with the nebulofity 
which Involves them in appearance. Among them is alfo 
i/Orionis, a cloudy ftar, improperly fo called by former aftro- 
nomers ; but it does not feera to be conneded with the milkinefs 
any more than the reft. 

I come now to fome other phasnomena, that, from their 
fingularity, merit undoubtedly a very full difcufiion. Among 
the reafons which induced us to embrace the opinion, that ail- 
very faint milky nebulofity ought to be afcribed to an alTemblage 
of ftars is, that we could not eafily affign any other caufe of 
fufficient importance for fuch luminous appearances, to reach 
us at the immenfe diftance we muft fuppofe ourfelves to be 
from them. But if an argument of confiderable force fhould 
now be brought forward, to fhew the exiftence of a luminous 
matter, in a ftate of modification very different from the con- 

{a) RA, from 5 ho 1$' ^" to 5 h, 39' i'. PD. from 8?^ 46' to 98° lo^ 
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ftruclion of a fun or ftar, all objedions, drawn fi'om our 
incapacity of accounting for new phaenomena upon old pnn« 
ciples, will lofe their validity. 

Hitherto I have been fliewing, by various inftances inobjeds 
whofe places are given, In what manner we may form the ideas 
of conneilion and its contrary by an attentive infpedlion of 
them only : I will now relate a feries of obfervationSj, with 
remarks upon them as they are delivered, from which I (hail 
afterwards draw a few fimple concluflons, that feem to be of 
conliderable importance. 

To diftinguifh the obfervations from the remarks, the former 
are given in italics^ and the date annexed is that on which the 
'obje£ls were difcovered; but the defcriptions are extraded 
from all the obfervations that have been made upon them. 

OiSlober 16, 1784. A Jlar of about the ^ih magnitude ^ fur-^ 
rounded by a milky nebulojity^ or chevelure^ of about 3 minutes in 
diameter. The nebulojity is very faint ^ and a little extended or ellip" 
4icaU thh extent being not far from the meridian^ or a Utile from 
north preceding to fouih following. The chevelure involves a 
fmallflar^ %vhich is about 1 1 minute north of the cloudy Jlar % 
other fars of equal magnitude are perfeSlly free from ibis appear-- 
ance {a). 

My prefent judgement concerning this remarkable objed is^ 
that the nebulolity belongs to the ftar which is iituated in its cen*- 
tcr. Thefmailone, on the contrary, which is mentioned as in- 
volved, being one of many that are profufely fcattered over 
this rich neighbourhood, I fuppofe to be quite unconnefted 
with this phaenomenon. A circle of three minutes in diameter 
is fufficiently large to admit another fmall ftar, without any 
bias to the judgement I form concerning the one m queftion. 

{a) RA. 5 h» 57' 4 ^ PD* 96^ 22^ 
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It muft appear fiiigalar, thatfuch an objeft fBould not have 
itnmediatelj fuggefted all the remarks contahied in this Paper;, 
but about things that appear new we ought not to form opinions 
too haftily, and my obfervations on the conftrudtioo of the 
heavens were then but entered upon. In this cafe, therefore^, 
it was the fafeft way to lay down a rule not to reafon upon the 
phenomena that might offer themfelves, till I ftioqld be in- 
pofTeffion of a fuficient ftock of materials to guide my re- 
fearches. 

October 16, lyS^.* A fmall Jiar of about thes nth or 12th- 
magnitude^ very ja'mily affe^ed with milky nebulofity ; oth&rjlars 
of the fame magnitude are perfeSily free from this appear ame^ 
Another obfervation mentions 5 or 6fmaUfars within thefpace 
of 3 or 4^ all very faintly afedied in the fame manner ^ and the 
nebulofty fufpeSied to be a little Jironger about each far. But a 
third obfervation rather oppofes this increafe of the faintly 
luminous appearance (a). 

Here the connection between the ftars and the nebulofity is 
not fo evident as to amount to convidtionj for which reafoa 
we {hall pafs on to the next. 

January the 6th5 1785*., A bright fiar with a confierabh 
milky ch eve lure ; a little extended^ 4. or 5^ in lengthy and near 4^ 
broad ; it lofes it f elf infenfibly. Other fiars of equal magnitude 
are f erf eSily free from this chevekre (b)* 

The connexion between the ftar and the chevelure cannot 
be doubted, from the infenfible gradation of its luminous 
appearance, decreafing as it receded from the center. 
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January 31, 1785. A pretty confiderable Jiar^ with a very 
faint ^ and very f mall ^ irregular^ milky c bevel ur e ; other Jlars oj 
the fame Jt%e are perfectly free from fuch appearance {a). 

1 can have no doubt of the connexion between the ftar and 
its chevelure* 

06tober 5, 1785* A far with a frong bur all around. A 
fecond obfervation calls it a very bright nucleus^ with a milky 
nebulofty^ of no great extent. A third fufpects the milkinefs to 
belong to more of the fame ^ t^hich is diffufed over the whole Jweep 
in that place I but a fourth fays, thzt the milky nebulofty is much 
jironger than what the nebulous ground^ on which the far is 
placed^ intitles it to (f). 

The connedlion, therefore, between the nebulofitj and the 
ftar is evident^ 

January 1, 1786. A far fur rounded with milky chevelure % 
the far is not central A fecond obfervation calls it afeBed 
with a very faint, and extenfve^ milky chevelure. A third only 
xtitiViion^afar affeSled with milky chevelure {c). 

As by the word chevelure I always denoted fomething 
relating to a center, the connexion cannot be doubted. 

February 24, i7B6e A confider able far ^ very faintly afeBed 
with milky chevelure. A fecond obfervation, much the 
fame {d'). 

November 28, 1786. A far involved in milky cheve^ 
lure (^)« 
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January 17, 1787. A fiar with a pretty Jlrong milky nehu^ 
hjity^ equally difperfed all around i the Jlar is of about the gth 
magnitude. A memorandum to the obfervation fays, that^ 
having but jufl: begun, Jj^^^^d'^/y^^ ghfs to be covered with 
damp^ or the eye out of order % but yet a Jlar of the loth or i \th 
magnitude^ jujl north of it^ was free from the fame appearance. 
A fecond obfervation calls it one of the mojl remarkable pha^no-- 
mena I ever have feen>^ and like my northern planetary nebula 
in its growing fate {a). 

The conned:ion between the ftar and the milky nebulofity Is 
without all doubt. 

November 3, 1787. A bright Jlar with faint nebulojity. A 
fecond obfervation mentions the far to be of the ()th magnitude^ 
and the faint nebulofity of very little extent (f). 

June II, 1787. SufpeSied^fellar. By a feeond obfervation 
it is verified, and called <35 very fmall far involved in extremely 
faint nebulofty {c). 

November 25, 1788. A far of about the gth magnitude^ 
fur rounded with wry faint milky nebulofty ; other fars of the 
famefze are perfectly free from that appearance. Lfs than 1^ in 
diameter, ^hejlar is either not round or double (d). 

March 23, 1789. A bright^ confderably well defined nucleus^ 
nJdith a very faint ^ fmall^ round chevelure {e). 

The connection admits of no doubt ; but the objed is not 
perhaps of the fame nature with thofe which I call cloudy ftars. 
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April 14, 1 789« jd confider able ^ .bright^ round nebula ; hav^ 
ing a large place in the middle of nearly an equal brightmfs^ bui 
lefs bright towards the margin (^). 

This feems rather to approach to the planetary fort. 
March 5, lypo, A pretty conjiderabk Jlar of the gth or lotb 
magnitude^ vtfbly affedied with very faint nebuhfty of little 
extent^ all around. A power of 300 fhewed the nebuhfty of 
greater extent (b). 

The connedion is not to be doubted. 

March 19, 1790. A very bright nucleus^ withafmall^ very 
faint chevelure^ exaSlly round. In a low fitmation^ where the 
chevelure could hardly befeen^ this objeSi would put on the appear '^ 
ance of an ill-defned^ planetary nebula^ of 6^ % or lo^*^ dlame-* 
ier (c). 

November 1 3/ 1 790. A mqflfngular phenomenon I A far of 
about the $th magmtude^ with a faint luminous atmo/phere^ of a 
circular form ^ and of about ^ in diameter. The fiar is perfeSiiy 
in the center^ and the atmofphere is fo diluted^ faints and equal 
throughout f that there can be no furmife of its conffing of fars ; 
nor can there be a doubt of the evident conneBion between the atmo^ 
fphere and the far. Another far not much lefs in brightnefs^ and 
in the Jame field with the above ^ was perfeBly free from any fuch 
appearance {d^ 

This lail obJe£t is lb decifive 10 every particular^ that we 
need not hefitate to admit it as a pattern^ from which we are 
anthorized to draw the following important confequences. 
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Suppofing the connedtion between the ftar and its furround- 
ing nebulolity to be allowed, we argue, that one of the two 
following cafes muft neceffarily be admitted. In the firft place, 
if the nebulofity confift of ftars that are very remote, which 
appear nebulous on account of the fmall angles their mutual 
diftances fubtend at the eye, whereby they will not only, as 
it were, run into one another, but alfo appear extremely faint 
and diluted ; then, what muft be the enormous fize of 
the central point, which oiitihines all the rfil: in fo fuper- 
lative a degree as to admit of no comparifon ? In the nmt 
place, if the ftar be no bigger than common, how very fmall 
and comprefTed muft be thofe other luminous points that are 
the occafion of the nebulofity which furrounds the central 
one? As, by the former fuppofidon, the luminous central 
point muft far exceed the ftandard of what we call a ftar, fo, 
in the latter, the Ihining matter about the center will be much 
too fmall to come under the fame denomination ; we therefore 
either have a central body which is not a ftar, or have a ftar 
which is involved in a ftilning fluid, of a nature totally un- 
known to ns. 

I can adopt no other fentiment than the latter, fince the 
probability is certainly not for the exiftence of fo enormous a 
body as would be required to Chine like a ftar of the 8th mag- 
nitude, at a diftance fufBciently great to caufe a vaft fyftem of 
ftars to put on the appearance of a very diluted, milky nebu-* 
lofity. 

But what a field of novelty is here opened to our concept 
tions! A ft)ining fluid, of a brightnefs fufficient to reach us 
from the remote regions of a ftar of the 8th, 9th, loth, iith^ 
or 1 5th magnitude, and of an extent fo confiderable as to take 
up 3, 4, 5, or 6 iRiiiutes in diameter I Can we compare it to 
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the corufcations of the eledrical fluid in the aurora borealis? 
Or to the more magnificent cone of the zodiacal light as we 
fee it in fpring or autumn? The latter, notwithftanding I 
have obferved it to reach at leaft 90 degrees from the fun, is 
yet of fo little extent and brightnefs as probably not to be 
perceived even by the inhabitants of Saturn or the Georgian 
planet, and muft be utterly invifible at the remotenefs of the 
neareft fixed flar. 

More extenfive views may be derived from this proof of the 
exiftence of a (hining matter. Perhaps it has been too haftily 
furmifed that all milky nebulofity, of which there is fo much 
in the heavens, is owing to flarlight only. Thefe nebulous 
ftars may ferve as a clue to unravel other myfterious phaeno* 
mena. If the ftiining fluid that furrounds them is not fo eflen- 
tially connedled with thefe nebulous flars but that it can alfo 
exift without them, which feems to be fufficiently probable, 
and will be examined hereafter, we may with great facility 
explain that very extenfive, telefcopic nebulofity, which, as I 
mentioned before, is expanded over more than fixty degrees of 
the heavens, about the conftellation of Orion ; a luminous 
matter accounting much better for it than cluftering flars at a 
dillance. In this cafe we may alfo pretty nearly guefs at its 
fituation, which mufl commence fomewhere about the range of 
the ftars of the 7th magnitude, or a little farther from us, and 
extend unequally in fome places perhaps to the regions of 
thofe of the 9th, loth, nth, and j 2th. The foundation for 
this furmife is, that, not unlikely, fome of the flars that hap- 
pen to be fituated in a more condenfed part of it, or that per- 
haps by their own attradlion draw together fome quantity of 
this fluid greater than what they are intitled to by their litua- 
tion in it, will, of courfe, affume the appearance of cloudy 
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^ars; and many of thofe I have nanied are either in this ftra- 
tum of luminous matter, or very near it. 

We have fald above, that in nebulous flars the exiflence of 
the fhining fluid does not feerri to be io eflentially connected 
with the central points that it might not alfo exift without 
them. For this opuiion we may affign feveral reafons. One 
of them is the great refemblance between the chevelure of 
thefe flars and the difFufed exteniive nebuloiity mentioned 
before, which renders it highly probable that they are of the 
fame nature. Novv, if this be admitted, thefeparate exiftence 
of the luminous matter, or its independance on a central 
ftar, is fully proved. We may alfo judge, very confidently^ 
that the light of this fhining fluid is no kind of reflexion from 
the ftar in the center ; for, as we have already obferved, 
reflected light could never reach us at the great diftance we are 
from fuch objefts. Befides, how impenetrable would be an 
atmofphere of a fuflScient denfity to reflect fo great a quantity 
of light? And yet we obferve, that the outward parts of the 
chevelure are nearly as bright as thofe that are clofe to the ftar ; ; 
fo that this fuppofcd atmofphere ought to give no obftruclion 
to the paffage of the central rays. If^ thereforCj, this matter 
Is felf-luminous, it feems more fit to produce a ftar by its 
condenfation than to depend on the ftar for its exiftence. 

Many other diffufed iiebulofities, befides that about the 
conftellation of Orion, have been obferved or fufpefted ; but 
fome of them are probably very diftant, and run out far into 
fpace. For inftance, about 5 minutes in time preceding | 
Cygni, I fufpe£t as much of it as covers near four fquare 
degrees; and much about the fame quantity 44^ preceding the 
125 Tauri. A fpace of almoft 8 fquare degrees, 6' preceding 
a Trianguli, feems to be tinged with milky nebulofity. Three 

minutes 
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minutes preceding the 46 Eridanij ilrong, milky nebuloflty Is 
expanded over more than two fquare degrees. 54^ preceding 
the 13th Caiium venaticorum, and again 48^ preceding the 
fame ftar, I found the field of view affeQ:ed with whitifli 
nebulofity throughout the whole breadth of the fweep^ which 
was 2'' 2^''. 4f following the 57 Cjgni, a confiderable fpace 
is filled with faint, milky nebulofity, which is pretty bright in 
fome places, and contains the J7th nebula of my Vth clafs, in 
the brighteft part of it. In the neighbourhood of the 44th 
Pifciumi very faint nebulofity appears to be difFufed over more 
than 9 fquare degrees of the heavens. Now, all thefe phe- 
nomena, as %ve have ah'eady feen, will admit of a much 
eafier explanation by a luminous fluid than by ftars at an 
immenfe diftance. 

The nature of planetary nebulae, which has hitherto been 
involved in much darknefs, may now be explained with fome 
degree of fatisfailion, fince the uniform and very confiderable 
brightnefs of their apparent dilk accords remarkably well with 
a much condenfed, luminous fluid ; whereas to fuppofe them 
to confift of cluftering ftars will not fo completely account for 
the milkinefs or foft tint of their light, to produce w^hich it 
would be required that the condenfation of the ftars ihould be 
carried to an almoft inconceivable degree of accumulationt 
The furmife of the regeneration of ftars, by means of pla- 
netary nebula, expreffed in a former Paper, will become more 
probable, as all the luminous matter contained in one of them, 
when gathered together into a body of the fize of a ftar, would 
have nearly fuch a quantity of light as we find the planetary 
nebulae to give. To prove this experimentally, we may view 
thqm with a telefcope that does not magnify fufficiently to 
fhew their extent, by which means we Jhall gather all their 

light 
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light together into a point, when they will be found to affume 
the appeai'ance of fmall ftars ; that is, of flars at the diftance 
of thofe which we call of the 8th, pth, or loth magnitude. 
Indeed this idea is greatly fupported by the difcovery of a well 
defined, lucid point, refembling a ftar, in the center of one of 
them: for the argument which has been ufed, in the cafe of 
nebulous ftars, to fliew the probability of the exiftence of a 
luminous matter, which refled upon the difparity between a 
bright point and its furrounding (hining fluid, may here be 
alledged with equal juftice. If the point be a generating ilar^ 
the further accuniulation of the already much condenfed, 
luminous matter, may complete it in time. 

How far the light that is perpetually emitted from millions 
of funs may be concerned in this fhining fluid^ it might be 
prefumptuous to attempt to determine; but, notwithftanding 
the unconceivable fubtilty of the particles of light, when the 
number of the emitting bodies is almofl: infinitely great, and 
the time of the continual emiffion indefinitely long, the quan- 
tity of emitted particles may well become adequate to the con- 
ftitution of a Ihining fluid, or luminous matter, provided a 
caufe can be found that may retain them from flying off, or 
reunite them. But fuch a caufe cannot be difficult to guefs at. 



when we know that light is fo eafily reflected, refradled, in- 
fle£led, and defleded ; and that, in the immenfe range of its 
courfe, it muft pafs through innumerable fyftems, where it 
cannot but frequently meet with many obftacles to its redi- 
linear progreffion. Not to mention the great counteradion of 
the united attractive force of whole fidereal fyftems, which 
muft be continually exerting their power upon the particles 
while they are endeavouring to fly off. However, we (hall lay 
no ftrels upon a furmife of this kind^ as the means of veri- 
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fying It are wanting : nor is it of any immediate confequence 
to us to know the origin of the luminous matter. Let it fuf- 
iice^ that its exiftence is rendered evident, by means of nebu- 
lous ftars* 

I hope it will be found? that in what has been faid I have 
not launched out into hypothetical reafonings; and that fads 
have all along been kept fufficiently in view. But9 in order to 
give every one a fair 'Opportunity to follow me in the reflexions 
1 have been led into^ the place of every objed from which I 
have argued has been purpofely added, that the validity of 
what I have advanced might be put to the proof by thofe who 
are inclined^ and furnifhed^ with the neceffary inftruments to 
aiindertake an attentive and repeated infpedion of the fame 
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